An important function of the project management is to optimize the project in various phases and at different levels. From sourcing and allocation to scheduling and even dealing with uncertainties, the science of operation research (OR) has played an important role in this area. So far, many papers have been published using the optimization science to make various decisions regarding the project management. This study aims to investigate all papers published on the application of optimization in the project management from 1940 to 2019 and shows: a) how the trend has changed over this 79 years period, b) to what direction the trend has changed, c) determines the interesting topics of the recent years, and d) which subjects are more attractive as future studies as the applications of the optimization techniques in the project management.
Introduction
The increased number of industrial and developmental activities in the form of projects has revealed the importance of using the science of the project management wherein the planning and directing are accomplished in terms of time, cost, and other characteristics such as quality through knowledge, skills, tools, and techniques to meet the needs and expectations of the project stakeholders. To successfully achieve the objectives of each project, a wide range of factors should be aligned for the formation of which the project management knowledge seeks to introduce and strengthen the required skills. According to Scott-Young (2008) , the project management will succeed if three dimensions shown in Fig. 1 collaborate and can be implemented, effectively.
Optimization is a tool that helps project managers make optimal decisions such as selecting the most appropriate project from the possible options, determining the best time for the project activities and the level of the overtime work, the rate of ordering and the level of storing materials and equipment, etc. Because of the importance and position of optimization in the project management, two points are worth mentioning: 1) many decisions have key impacts on the project success/failure and their consequences can be irreversible and 2) complicated decisions and the need to consider multiple variables and parameters make the intuitive or manual decisions ineffective. 
Position of optimization problems in different project management areas
Regarding the project decision making issues, it can be definitely argued that Brucker et al. (1999) presented a very effective paper wherein they assumed the project planning to be analogous to the single-/multi-product production planning to which limited resources were allocated using the optimization tool. They then developed the idea to propose a comprehensive project planning model through a resource categorization and allocation scheme capable of being used in different sectors of the industries to control projects. Numerous references to this paper reveal that the authors have reached their goal of presenting a comprehensive model used widely in all industries. Presenting a single notation in this regard is another goal they have explicitly set in their paper and have reached it to a large extent. They have also made an effort to examine, present, and explain appropriate, precise, and heuristic solution methods based on the type and properties of each model presented in the paper. Another high-reference related paper belongs to Herroelen (2005) wherein he precisely stated that the main problem is to plan the project activities by considering resource limitations and other constraints. He specified that despite all the efforts made, numerous reports show that many projects have exceeded their planned time and budget, and many planning methods still need to find a practical way to prevent this problem. Aiming at facing the project planning theory and process, he presented a general and hierarchical plan and control framework wherein he considered various planning situations and discussed important research opportunities for the exploration of which can narrow the theory-practice gap. In a paper published by Tavares (2002) , the role of optimization models in the project management was studied through reviewing and grouping the important papers published until then. This grouping is limited and involves the following:
1-Modeling the network of the project activities (scheduling and sequencing) 2-Resource allocation methods
3-Project evaluation methods
A review of the paper publication trend in each of these three areas provides interesting information on their attractiveness for researchers and their research needs. Fig. 2 reviews the related papers published during 2000-2019 and shows that the scheduling and sequencing of activities is far more interesting than the other two areas; in the year 2000, the number of papers in this area has been more than 110 among which more than 75 are published in 2018.
Using tools
Managing the people involved Creating and running system Table 1 shows the most cited paper in each field. If different users of the project control issue are to be studied from a specialized point of view, it would suffice to check the related papers' publication sources. Fig. 3 shows the number of papers published by major journals in this area. Rankings 2, 3, 9, 11, and 14 of these journals belong to the construction specialized area and other rankings belong to specialized journals of the industrial engineering, especially OR. This means that the optimization look in the project management science has found its acceptable place in other specialized fields as well. If the most frequently used words of each project management branch are examined, the word "evaluation" ranks first in the performance evaluation; general terms dominate in other two areas. Table 2 indicates how close the most frequent words in these three areas are. century. This suggests that the project management science has entered a larger scale domain with half a century delay compared with the construction management. Fig. 4 also shows that the concept of evaluation has not yet found its real place and it can be foreseen that there will be a 222 fast growth in this area in the coming few decades and many researchers will work on it. If the scope of the words used in this science is examined systematically, it will be found that there are significant internal effects among words in the three areas. Fig. 5 shows that the project network has been formed mostly through algorithms and mathematical models and the most specific case considered in the models has been the parametric uncertainty which is a very important factor in the project failure and success; hence, it has attracted more attention. On the other hand, "design" and "modeling" are the keywords that play a role in the evaluation and show the role of optimization in this aspect of the project management.
Fig. 5. Conceptual structure map

Conclusions
The effort made in this paper has aimed to study and analyze different phases of the application of optimization in the project management using a scientific approach. Accordingly, all papers published during the period 1940-2019 to answer the project management-related questions with the optimization tool were reviewed and the results have shown that the optimization science has penetrated so deep in this area that other specialized disciplines (not generally familiar with it) should also use it to advance their research objectives. On the other hand, different parts considered more by authors were identified and grouped into three areas of scheduling and sequencing activities, resource allocation, and performance evaluation. Although various issues were raised and investigated in all the three areas, the scheduling and sequencing activities area was known to be more interesting and applicable than the other two. A study of different graphs also shows the emergence of new and growing areas a very important and interesting of which is the use of optimization in the evaluation of the project performance.
